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Exhibit BB
Other Information

1.0 INTRODUCTION

Exhibit BB provides information regarding greenhouse gas (GHG) emissions, compliance with
the Oregon Forest Practices Act (FPA), issues raised by the Confederated Tribes of the
Umatilla Indian Reservation (CTUIR), and undergrounding the transmission line. Further, this
Exhibit includes a comprehensive list of each of Idaho Power Company’s (IPC) proposed site
certificate conditions.

2.0 APPLICABLE RULES AND AMENDED PROJECT ORDER
PROVISIONS

2.1 Site Certificate Application Requirements

Oregon Administrative Rule (OAR) 345-021-0010(1)(bb) provides that Exhibit BB include the
following:

Any other information that the Department requests in the project order or in a
notification regarding expedited review.

2.2 Second Amended Project Order Provisions
The Second Amended Project Order provides the following regarding Exhibit BB:

Include information in Exhibit BB related to the following: Compliance with the ODFW
Fish Passage rules will be included in and governed by the site certificate. Provide
evidence in this exhibit of the facility’'s compliance with the applicable Fish Passage rules
OAR Chapter 635, Division 412.

(Second Amended Project Order, Section lli(bb)).
3.0 ANALYSIS

3.1 Oregon Forest Practices Act

The Oregon FPA—Oregon Revised Statute (ORS) 527.610 to 527.770, 527.990 (1) and
527.992—and its implementing regulations at OAR Chapter 629, set standards for commercial
activities involving the establishment, management, or harvesting of trees in Oregon’s
forestlands. The FPA regulates these forest operations on all non-federal lands. Operations on
U.S. Department of Agriculture, Forest Service (USFS) and Bureau of Land Management (BLM)
lands are not directly regulated, but both agencies may require that operations meet or exceed
the FPA requirements.

The Project will require vegetation removal, including the removal of trees within portions of the
Site Boundary. This requirement is based on ensuring system reliability consistent with the
mandatory system reliability standards developed by the North American Electric Reliability
Corporation (NERC), particularly standard FAC-003-3, Transmission Vegetation Management
Program (NERC 2013).

As described in this section, removal of trees from the Site Boundary falls within the scope of
the FPA. IPC seeks the Energy Facility Siting Council’'s (EFSC) determination of compliance
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with the FPA. Specifically, IPC requests that EFSC conclude that the Project will comply with
the applicable FPA statutory and administrative rule provisions identified in the Second
Amended Project Order.

3.1.1 Applicability of the Forest Practices Act

The Oregon Department of Forestry (ODF) provides guidance to determine the applicability of
the FPA, using the following checklist.

3.1.1.1 Is the activity one of those exempted from being an operation under FPA
jurisdiction?

ORS 527.620(12) exempts certain activities from FPA jurisdiction. The clearing of trees from
forested portions of Site Boundary does not appear to be an exempt activity under
ORS 527.620(12).

3.1.1.2 Is the activity on “forestland”?

“Forestland” is defined in ORS 527.620(7) as “land that is used for the growing and harvesting
of forest tree species, regardless of how the land is zoned or taxed or how any state or local
statutes, ordinances, rules or regulations are applied.” The Project will require removal of trees
from State and private lands that are used for growing and harvesting forest tree species, and
therefore, those lands would be considered forestland under the FPA. Specifically, the Project
would cross portions of the Wallowa-Whitman National Forest and private timber lands located
primarily in the Blue Mountains in Umatilla and Union counties.

3.1.1.3 Does the activity relate to the “establishment, management, or harvesting” of
forest tree species?

An “operation” includes commercial activities relating to the “establishment, management or
harvest” of forest tree species (ORS 527.620(12)). “Forest tree species” include “any tree
species capable of producing logs, fiber or other wood materials suitable for the production of
lumber, sheeting, pulp, firewood or other commercial forest products except trees grown to be
Christmas trees as defined in ORS 571.505 on land used solely for the production of Christmas
trees” (ORS 527.620(6)). Here, clearing the right-of-way (ROW) will involve harvesting trees that
are suitable for production of commercial forest products. Therefore, the Project likely will
involve the harvesting of tree species under the purview of the FPA.

3.1.1.4 Is the activity “commercial”?

Activities are considered “commercial” for purposes of the FPA if they:

pertain[ ] to the exchange or buying and selling of commodities or services. This includes
any activity undertaken with the intent of generating income or profit; any activity in
which a landowner, operator or timber owner receives payment from a purchaser of
forest products; any activity in which an operator or timber owner receives payment or
barter from a landowner for services that require notification under OAR 629-605-0140;
or any activity in which the landowner, operator, or timber owner barters or exchanges
forest products for goods or services. This does not include firewood cutting or timber
milling for personal use. (OAR 629-600-0100(11))

In this instance, IPC or the affected landowner will contract with a timber operator to undertake
timber removal. Because payment will be received for services that would require notification
under OAR 629-05-0140, clearing of the Project ROW likely will be considered a commercial
activity under the FPA.
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3.1.1.5 Is the activity an “operation”?

As discussed above in Section 3.2.1.3, the Project likely will fall within the statutory definition of
an “operation.”

3.1.2 Requirements of the Forest Practices Act

3.1.2.1 Notification of Operation

OAR 629-605-0140 requires notification be submitted to the State Forester at least 15 days
prior to the commencement of an operation involving harvesting of forest trees, construction of
roads, converting forestlands to non-forest use, disposal or treatment of slash, and certain other
activities. The notification is not a permit. It is only information to ODF of an operator’s intent.
Throughout the operation, the landowner or operator is required to follow all forest practice
requirements that apply.

On state and private land, IPC plans to contract with a qualified timber operator to perform
timber removal as needed for the Project. After the construction contractor finalizes the Project
design and at least 15 days prior to commencing forestry activities, IPC or its timber contractor
will submit the Notification of Operation to ODF. The USFS will manage timber removal on
federal lands.

3.1.2.2 Permit to Operate Power Driven Machinery

If machinery, chainsaws, or other power equipment will be used, a Permit to Operate Power
Driven Machinery is also required (see ORS 477.625). The Notification of Operation and Permit
to Operate Power Driven Machinery are both addressed in one form that goes to ODF.

After the construction contractor finalizes the Project design and prior to commencing forestry
activities, IPC or its timber contractor will obtain the Permit to Operate Power Driven Machinery.

3.1.2.3 Written Plan

Many forestry operations can trigger the additional requirement to submit a written plan that
documents how the operation is to be conducted to meet provisions of the FPA. In general,
operations conducted within 100 feet of a fish-bearing or a domestic water stream, 100 feet of
certain significant wetlands, or 300 feet of areas identified by ODF as important for certain
wildlife species require a written plan (see ORS 527-670(3)). ODF reviews the written plans but
does not provide a formal approval or disapproval (see ORS 527-670(11)(a)).

After the construction contractor finalizes the Project design and prior to commencing forestry
activities, IPC or its timber contractor will submit the written plan of operations.

3.1.2.4 Plan for an Alternate Practice

Oregon law (OAR Chapter 629, Division 610 - Forest Practices Reforestation Rules) generally
requires a landowner to be responsible for replanting (or ensuring natural regeneration) of the
forest after a final timber harvest and maintaining the seedlings to the point that they are “free to
grow” at a stocking level that at least meets the FPA minimum stocking standards (see

OAR 629-610-0000). If forestlands will be converted to a use not compatible with maintaining
forest tree cover, the landowner must obtain written approval of a Plan for an Alternate Practice
from the State Forester providing an exemption from the FPA'’s reforestation requirements (see
OAR 629-610-0090(1)).
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The Plan for an Alternate Practice must include the following information:

e The specific portion of the operation area necessary for the proposed change in land
use;

e The intended change in land use and the incompatibility of the land use with forest tree
cover;

e The intended change in land use is authorized under local land use and zoning
ordinances, and all necessary permits and approvals have been obtained, or will be
obtained within 12 months following the reduction in tree stocking; and

e The county assessor and local planning department have been notified in writing of the
proposed change in land use. (OAR 629-610-0090(2))

Attached hereto as Attachment BB-1 is a draft Plan for an Alternate Practice for the Project.
After IPC finalizes the Project design and prior to commencing forestry activities, IPC or its
timber contractor will submit a final Plan for an Alternate Practice.

3.1.2.5 Standards for Forest Operations

OAR Chapter 629 sets forth the FPA rules (see ODF 2014). These rules provide standards for
the planning and design of forest operations, addressing reforestation, treatment of slash, use of
chemicals and other petroleum products, road construction and maintenance, harvesting, water
protection, and other issues.

IPC will address the standards in its Notification of Operation, written plan of operations, and
Plan for an Alternate Practice.

3.1.3 Evidence of Consultation with ODF

At IPC’s request, the Oregon Department of Energy (ODOE) engaged ODF as a reviewing
agency for purposes of reviewing, and providing comment on, the draft Plan of an Alternate
Practice and Section 3.2 of Exhibit BB regarding FPA compliance. Consultation with ODF
regarding the same has been coordinated through ODOE.

3.1.4 IPC’'s Proposed Site Certificate Condition

IPC requests that the Council approve under ORS 469.401(3) the Plan for an Alternate Practice,
a notification of operation, and a written plan of operations (if necessary), and that the approval
be included in and governed by the site certificate. To ensure compliance with FPA
requirements relevant to those submittals, IPC proposes that the Council adopt the following
site certificate conditions:?!

Other Information Condition 2: During construction, at least 15 days prior to
construction in forest lands on non-federal lands, the certificate holder shall
finalize, and submit to the department, a final Plan for an Alternate Practice, a
notification of operation, and a written plan of operations (if necessary). The
protective measures described in the draft Plan for an Alternate Practice in ASC
Exhibit BB, Attachment BB-1, shall be included as part of the final Plan for an
Alternate Practice, unless otherwise approved by the department.

1 ODF regulates forestry operations on non-federal land only. Therefore, the FPA requirements—including the need
to submit a Plan for an Alternate Practice--only apply to forestry operations on non-federal lands.
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Other Information Condition 3: During construction, the certificate holder shall
conduct all work in compliance with the final Plan for an Alternate Practice,
notification of operation, and written plan of operations (if necessary) referenced
in Other Information Condition 2.

3.2 Confederated Tribes of the Umatilla Indian Reservation Concerns

No Project features will be located on Umatilla Indian Reservation lands. No ground disturbance
will occur on Reservation lands. The Site Boundary includes no Reservation lands. Exhibit C
describes the location of the Project and its relating and supporting facilities. Exhibit C,
Attachment C-2 provides detailed maps that show the location of the Project in relation to the
Umatilla Indian Reservation.

The majority of the concerns expressed by the CTUIR are addressed in other Exhibits within
this application, as follows:

« Habitat fragmentation is addressed in Exhibit P1;

e The introduction of weed species is addressed in Exhibit P1, and weed monitoring and
treatment are addressed in Exhibit P1, Attachment P1-5, Noxious Weed Plan;

» Effects to historic properties are addressed in Exhibit S;
* Noise is addressed in Exhibit X;

* Visual analysis is addressed in Exhibit R; and

e Cultural resource impacts are addressed in Exhibit S.

The following issues raised by the CTUIR are not addressed in this application because the
resource or issue raised is not relevant to an EFSC siting standard:

e Tribal treaty reserved rights are not included in the EFSC siting standards. Tribal treaty
reserved rights are discussed in the BLM's Environmental Impact Statement for the
Project in Section 3.2.14 — Native American Concerns.

e Cumulative impacts are not addressed in this application because consideration of
cumulative impacts of the Project is not required by the EFSC process. However,
cumulative impacts involved with the Project are fully analyzed in BLM’s Environmental
Impact Statement.

e CTUIR First Foods are foods of cultural significance to the Tribes and include but are not
limited to salmon, wild game, roots, berries, and clear, pure water. Project impacts to
First Food resources are not addressed in this application, except to the extent that such
resources are addressed as resources protected by a particular EFSC standard (e.g.,
impacts to anadromous fish species, including salmonids, are analyzed in Exhibits P1
and Q). Project impacts on the First Foods are, however, addressed in the BLM’s
Environmental Impact Statement in Section 3.2.3 — Vegetation.

3.3 Fish Passage

OAR Chapter 635, Division 412 requires upstream and downstream fish passage at all existing
or new artificial obstructions in Oregon waters in which migratory native fish are currently or
have historically been present, except under certain circumstances. IPC has identified certain
locations where fish passage requirements may be triggered by the location of a Project feature.
IPC requests that the Council approve under ORS 469.401(3) the attached Fish Passage Plan,
Attachment BB-2, and that the approval be included in and governed by the site certificate.
Information related to fish habitat is included in Exhibit P-1. To ensure compliance with the Fish
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Passage Plan, IPC proposes that the Council include the following conditions in the site
certificate providing for the same:

Other Information Condition 1: Prior to construction, the certificate holder shall
finalize, and submit to the department for its approval, a final Fish Passage Plan.
The protective measures described in the draft Fish Passage Plan in ASC
Exhibit BB, Attachment BB-2, shall be included as part of the final Fish Passage
Plan, unless otherwise approved by the department.

Other Information Condition 4: During construction, the certificate holder shall
conduct all work in compliance with the final Fish Passage Plan referenced in
Other Information Condition 1.

3.4 Options for Undergrounding the Transmission Line

Several scoping comments were received requesting consideration for installing the
transmission lines underground. In theory, burying transmission lines would eliminate many of
the visual impacts of these lines and would reduce the susceptibility of the system to weather
and fire hazards. However, because of the high cost of an underground line compared to
overhead 500-kV lines, unproven technology over long distances for 500-kV, reliability and
reactive compensation issues for long installations, and increased land disturbance, the
alternative of placing the 500-kV line underground was not considered feasible for the Project.

3.4.1 Factors Making Undergrounding Impractical for the Project

While underground systems are relatively immune to weather conditions in comparison to
overhead lines, they are vulnerable to washouts, seismic activity, and inadvertent excavation, all
resulting in extensive and time-consuming repairs. From a visual perspective, reactive
compensation stations, similar to a substation in appearance, would be required every 7 to 20
miles depending on the voltage level, terrain, and cable technology for 500-kV underground
lines. Combined with the typical open-cut trench excavation required for the entire length of the
transmission line route, the visual impacts would be noticeable, although substantially less than
an overhead line.

IPC reports that while recent research is developing new techniques for manufacturing, design,
construction, and maintenance of underground transmission lines, there are several important
issues that make the technology for extra high voltage transmission lines impractical for long
length installations as described below:

e Cost—One major reason that utilities do not normally install extra high voltage
transmission lines underground is that the construction costs are increased by 12 to 17
times over an overhead counterpart (National Grid 2009). These additional costs must
be approved by the public utilities commission and are passed on to all the ratepayers,
not just those near the area of underground installation.

* Reliability—While underground systems comparatively have fewer forced outages than
overhead lines, damage to the cable or components often results in longer outage
durations. When a failure does occur, overhead lines can be quickly visually inspected
and repaired. In contrast, underground line cable failures cannot be visually diagnosed.
The cable system must be tested with specialized equipment to locate the damaged
sections of the cable. Excavation of the line could be required to repair or replace the
faulty component or cable, resulting in longer outages than overhead transmission lines.

 Reactive Power Compensation—The capacitive characteristics of the underground cable
insulating material and the close proximity of the cables to one another results in the
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cable system introducing high capacitive reactive loads onto the electrical system. These
capacitive reactive loads would have to be offset with inductive compensation at above
ground compensation stations located every 7 to 20 miles along the transmission line
route.

e Environmental—While access road requirements are similar for both underground and
overhead lines, underground transmission lines require a continuous excavation through
all habitat types. This is in contrast to overhead lines, which result in a disturbance only
at the structure locations. Repair of underground lines can result in extensive ground
disturbance as areas are retrenched for access. Furthermore, the potential for fluid
(dielectric oil) leaks and pipe corrosion creates additional environmental concerns.

3.4.2 Conclusion Regarding Undergrounding of the Project

Underground cable system installation has historically been justifiable in terms of cost and
reliability only in urban or metropolitan areas, and for limited distances. Because of the high cost
of an underground line compared to overhead 500-kV lines, unproven technology over long
distances for 500-kV, reliability and reactive compensation issues for long installations, and
increased land disturbance, the alternative of placing the 500-kV line underground was not
considered feasible for the Project. For additional information that IPC considered when
evaluating the possibility of undergrounding the transmission line (see Attachment BB-3,
Overview of Underground Technologies).

3.5 Comprehensive List of Idaho Power's Proposed Site Certificate
Conditions

Attachment BB-4 provides a comprehensive list of the site certificate conditions proposed by
IPC throughout this application.

4.0 IDAHO POWER’S PROPOSED SITE CERTIFICATE CONDITIONS

IPC proposes the following site certificate conditions to ensure compliance with the EFSC
standards relevant to this exhibit:

Prior to Construction

Other Information Condition 1: Prior to construction, the certificate holder shall
finalize, and submit to the department for its approval, a final Fish Passage Plan.
The protective measures described in the draft Fish Passage Plan in ASC
Exhibit BB, Attachment BB-2, shall be included as part of the final Fish Passage
Plan, unless otherwise approved by the department.

During Construction

Other Information Condition 2: During construction, at least 15 days prior to
construction in forest lands on non-federal lands, the certificate holder shall
finalize, and submit to the department, a final Plan for an Alternate Practice, a
notification of operation, and a written plan of operations (if necessary). The
protective measures described in the draft Plan for an Alternate Practice in ASC
Exhibit BB, Attachment BB-1, shall be included as part of the final Plan for an
Alternate Practice, unless otherwise approved by the department.
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Other Information Condition 3: During construction, the certificate holder shall
conduct all work in compliance with the final Plan for an Alternate Practice,
notification of operation, and written plan of operations (if necessary) referenced
in Other Information Condition 2.

Other Information Condition 4: During construction, the certificate holder shall
conduct all work in compliance with the final Fish Passage Plan referenced in
Other Information Condition 1.

5.0 COMPLIANCE CROSS-REFERENCES

Table BB-1 identifies the location within the application for site certificate of the information
responsive to the application submittal requirements in OAR 345-021-0010(bb) and the relevant
Second Amended Project Order provisions.

Table BB-1. Compliance Requirements and Relevant Cross-References

Requirement | Location
OAR 345-021-0010(1)(bb)
Exhibit BB. Any other information that the Department requests in the Exhibit BB,
project order or in a notification regarding expedited review Section 3.0

Second Amended Project Order Provisions

Include information in Exhibit BB related to the following: Compliance with | Exhibit BB,
the ODFW Fish Passage rules will be included in and governed by the site | Section 3.3
certificate. Provide evidence in this exhibit of the facility’s compliance with
the applicable Fish Passage rules OAR Chapter 635, Division 412.

6.0 REFERENCES
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ATTACHMENT BB-1
PLAN FOR AN ALTERNATE PRACTICE
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ATTACHMENT BB-2
FISH PASSAGE PLAN
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Please submit this application along with project design plans to the appropriate ODFW District
Fish Biologist for the crossing's location. The Complete application can also be sent electronically
to the ODFW Fish Passage Coordinator at greg.d.apke@state.or.us and send one signed original
paper copy of the application to the ODFW Fish Passage Coordinator at 3406 Cherry Avenue NE,
Salem, OR 97303.

FishPsgPlan-Crossing.doc
Revised 3/28/11
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OVERVIEW OF UNDERGROUND TECHNOLOGIES

For 500-kilovolt (kV) alternating current (AC) underground lines, a number of cable technologies
exist. While some have long running track records of high reliability, others are relatively new
and untested. At the 500-kV voltage level, only a number of underground installations exist,
namely in Japan and China. Within the U.S., 500-kV underground installations are limited to test
sections. Alberta Electric Systems Operations is conducting a Feasibility Study to place
approximately 12 miles underground on the Heartland Transmission Project.*

There are five basic technologies to consider for 500-kV AC underground circuits:

1. Solid Dielectric (Cross-Linked Polyethylene [XLPE]);
2. Gas Insulated transmission Line (GIL);

3. Pipe-type (High Pressure Fluid-Filled [HPFF]);

4. Self-Contained Fluid Filled (SCFF); and

5. Superconducting Cables.

Solid Dielectric Cable—Considered only for distances of up to a few miles at the 500-kV
voltage level, solid dielectric insulation or XLPE cable construction has been used only in
special situations. While the technology is progressively emerging, lack of practical experience
results in major reliability concerns for operating larger scale 500-kV underground systems.

Gas Insulated Transmission Line—GIL technology at the 500-kV voltage level has been
implemented primarily within substations and not for longer transmission lines. GIL has been
incorporated into substation designs with the length typically limited to distances less than 1,000
feet. However, the high cost and lack of experience with longer underground transmission lines,
as well as questions of reliability, are more of a concern than with the other more prominent
cable technologies.

High Pressure Fluid-Filled Cable—HPFF cable systems are a pipe-type system in which three
single-phase cables are located within a single steel pipe (Figure BB-3-1). HPFF cables use
Kraft paper insulation or a laminated polypropylene paper insulation that is impregnated with
dielectric fluid to minimize the insulation breakdown under electrical stress. Since the system
requires a continuous high pressure, pumping plants are required every 7 to 10 miles along the
route, assuming relatively flat topography. The pumping plants are responsible for maintaining a
constant pressure on the system, but must have large reserve tanks to facilitate the expansion
and contraction of the dielectric fluid as the system undergoes thermal cycling. To maintain an
operable pipe-type system, cathodic protection must be applied to the cable pipes to mitigate
corrosion. This in turn helps prevent fluid leaks, which pose both an operational and an
environmental concern. Using an HPFF system does provide high reliability but it also requires
additional equipment, resulting in additional opportunity for component failure, while specially
trained personnel are required to maintain these systems. Industry sponsored testing has
proven that this technology can operate at the 500-kV voltage level; however, there are no 500-
kV HPFF pipe-type systems currently installed within the U.S. and few installations can be found
throughout the world. That being said, of the available cable technologies, an HPFF cable
system may be considered the most logical for a 500-kV system.

1 Alberta Electric System Operator. 2010. 500 kV AC Underground Transmission Technical Feasibility Study.
Available online at: http://www.aeso.ca/downloads/UndergroundStudybackgrounderFeb24.pdf
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Figure BB-3-1. Typical HPFF Pipe Installation

Self-Contained Fluid Filled Cable—SCFF cable systems are similar to the HPFF systems.
The cable is typically constructed around a hollow tube, used for fluid circulation, and uses the
same Kraft paper or laminated polypropylene paper insulation materials. Because the fluid
system is “self-contained,” the volume of fluid required is less; however, the same distribution of
pumping plants would be required. While SCFF cable systems have the longest running history
at the extra high voltage levels, their use is typically restrained to long submarine cable
installations. This technology has been implemented on inland applications with high reliability
at 500-kV voltage levels.

Superconducting Cables—Research is currently underway in the advancement of high-
temperature superconductors. Utilizing a unique cable design where all three phases are
centered concentrically on a single core, the cables are capable of displaying low electric losses
with the same power transfer capabilities as a standard non-superconducting cable. The core,
filled with a cryogenic fluid, such as liquid nitrogen, super-cools the conducting material resulting
in extremely low losses and high electrical power transfer capacities. Most high temperature
superconductor systems are located adjacent to large metropolitan areas, where they are
capable of transferring large quantities of power a few thousand feet, at the distribution level.
However, technological advances in the last few years have seen the first 138-kV AC system
installed in Long Island, New York, in early 2008. Because high-temperature superconductor
systems have been established neither at the 500-kV voltage levels nor over long distances,
superconducting cable will not be a technology option to consider for the Project.

Design of Cable Systems

The following are key considerations for underground transmission line design for 500-kV cable
systems:

e A 500-kV cable system would consist of multiple cables per phase to achieve the target
power transfer requirements and to provide redundancy in the case of a cable failure.
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e Concrete encased duct banks would be installed at a minimum cover depth of 3 feet, or
as required by routing design, and would be backfilled with specially engineered
thermally favorable backfill to assist in heat dissipation.

e To obtain further redundancy, multiple duct banks per circuit can be utilized to minimize
common mode failures of the cable installation.

« Depending upon installation location, a permanent access road approximately 14 feet
wide may be required to perform operation and maintenance procedures.

e The total construction surface impact of the underground cable system is at a minimum
approximately 30 feet wide, and includes any permanent access roads.

« Splicing of the cable would be required approximately every 1,500 to 2,000 feet. Splicing
would be performed inside large underground vault structures. Vault dimensions would
be approximately 12 feet wide by 28 to 40 feet long by 8 to 9 feet deep depending upon
the cable manufacturer splice and cable racking requirements.

« Depending on the terrain characteristics, burial depths may need to be increased to
avoid heating the soil and changing the conditions of the vegetation and wildlife habitat
above the duct bank or pipe type cables.

+ Underground to overhead transition stations would be required at each end of the
underground transmission line, and at each intermediate reactive compensation and
pumping stations. Requiring 2 to 4 acres, each site would consist of pedestal-type
termination structures, reactors (similar to a large power transformer in appearance),
and pumping plants, dependent upon cable system. In addition to these structures, A-
frame dead-end structures, approximately 80 feet tall, would be required at each end of
the system.

e Pumping plants would be required every 7 to 10 miles along the route, for either HPFF
or SCFF cable systems.

* Reactive compensation would be required every 7 to 20 miles along the route to offset
the capacitive reactance of the cable system, depending on the cable technology
employed and electrical system requirements.

Reliability and Maintenance

Long-term reliability of underground cable systems is a major concern. Underground 500-kV
lines are largely an unproven technology, as they have been implemented in a limited number of
circumstances. In conjunction with their limited use, all installations to date have been relatively
short compared to the Project, raising concern about the reliability of an extensive cross-country
cable system. A catastrophic failure of any portion of the system—underground cable, splices,
terminations, or fluid systems—could result in the cable system being inoperable and out of
service.

Basic maintenance of the cable systems consists of a thorough yearly inspection, while any fluid
systems must be inspected and tested monthly. Inspections include all terminations and splices,
all bonding systems, as well as all valves, gauges, switches, and alarms within the pumping
plant. Cathodic protection systems are monitored as an ongoing process.

Construction Process

Large open trench installation or the more costly trenchless technologies are utilized to place
the cables underground. Construction includes, but may not be limited to clearing of the ROW,
trenching, installation of duct banks or pipe networks, installation of vaults, cable splicing and
terminating, and termination structure construction.
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Trenching—Generally the most common technique for placing underground lines, open cut
trenching utilizes a large surface excavation to place the required infrastructure. The typical
trench dimensions vary by cable type, voltage level, and required power transfer, but in all
cases require a minimum cover depth of 3 feet (see Figure BB-3-2). While a number of cable
arrangements can be achieved, soil characteristics and existing infrastructure often play the
largest role of how the installations are designed. Trenching operations are typically staged
such that a maximum of 300 to 500 feet of trench is open at any one time. Steel plating may be
positioned over the open trench to minimize surface disruptions, while traffic controls alleviate
congestion through the project area. Emergency vehicle and local access must be coordinated
with local jurisdictions as necessary.

DIRECT BURIAL INSTALLATION
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Figure BB-3-2. Typical Direct Burial Installation

Installation—Single- and double-circuit solid dielectric cable systems are often installed in duct
bank configurations; another method is duct burial. Figure BB-4-2 illustrates the space
requirements. Figure BB-3-3 shows a cable construction ROW.
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Figure BB-3-3. Typical Cable Construction ROW with Single Cable Trench Open

Pipe-type cable systems use steel pipes to encase each set of cables. Pipe-type cable systems
can be utilized at the 500-kV level.

Vault Installation—In a vault installation (Figure BB-3-4), preformed concrete splice vaults are
placed at approximately 1,500- to 2,000-foot intervals depending on the maximum cable per reel
length. The vaults, initially used to install the cables into the conduits, are primarily used to
house the splice assemblies and to provide access for yearly inspections of the system. The
vaults are used to sectionalize segments of cable in the event of a failure to locate the faulted
cable and repair the required section. The typical installation time frame of each vault is
approximately 1 week beginning with excavation, placement, compaction, and finally resurfacing
of the excavated area.

Figure BB-3-4. Typical XLPE Vault Installation
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Cable Pulling, Splicing, and Termination—Upon completion of the civil construction, cables
are installed within the duct banks or steel pipes. Each cable segment is installed, spliced at
each of the vaults along the route, and terminated at the transition sites where the cable
connects to overhead conductors. To install the cable, a reel of cable is positioned at one end of
a cable section, while a pulling rig is located at the other end. Using wire rope, each section of
cable is installed into its respective conduit/steel pipe, while workers apply either water-based
lubricant for solid dielectric cable or dielectric fluid for pipe type cable, to the cable jacket to
minimize the frictional forces placed on the cables. Before termination or splicing operations
begin, the cables are trained into the correct position using heat blankets. This process removes
the curvature of the cable from being on the reel while also relieving any longitudinal strain
exerted on the cable during pulling operations.

Termination Structure Construction—Because of the large size of cable equipment required
for 500-kV lines, large transition sites are the only option. Figure BB-3-5 shows a typical
transition station.

2
e

Figure BB-3-5. Typical Overhead to Underground Transition Station

Special Construction Methods—In locations where open trench construction is not feasible,
such as water crossings, airports, railway crossings, large roadway interchanges, etc., methods
of trenchless installation must be utilized. Three main types of trenchless technologies exist.
These are:

e Jack and Bore Tunneling
e Horizontal Directional Drilling
e Microtunneling

Jack and Bore Tunneling—Jack and bore tunneling is an auguring operation that
simultaneously jacks or pushes a steel casing into the excavated cavity (Figure BB-3-6). As the
equipment progresses forward, subsequent casing segments are added, while the spoils are
removed through the center of the casing. Upon completing the crossing, the duct system is
positioned inside of the steel casing using specially designed spacers, and the entire casing is
then backfilled with thermally designed grout. The grout not only solidifies the installation from
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any movement, but also helps dissipate heat away from the cable system. For pipe-type cable
systems, the jacked casing can double as the cable pipe and may be welded to the trenched
cable pipe.

Figure BB-3-6. Typical Jack and Bore Casing Installation

Horizontal Directional Drilling—The horizontal directional drilling method uses a steerable
cutting head to create a pilot hole along a predetermined route. Using progressively larger
reamers, the hole is enlarged to the intended diameter. A product casing is then pulled through
the hole and duct work, using specially designed spacers, and is positioned within the casing.
Grout is pumped into the voids within the casing to secure the installation and assist with the
thermal transfer of heat away from the cable system. As with the jack and bore method, the
casing can be used as the cable pipe in a pipe type cable system.

Microtunneling—Microtunneling resembles the jack and bore method; however, the casing
diameters and distances can typically be increased. Microtunneling uses a remotely operated
tunneling machine to create the desired diameter hole. A casing is then placed into the
excavated hole and duct work is positioned within the casing. As before, the casing is filled with
grout, or the casing can be used as the product pipe in a pipe-type cable system.

Construction Time

Installing large segments of underground transmission lines can require as much as twice the
construction time of overhead lines, if not more, due to the extensive excavation required to
complete the trenching and installation of the cable system infrastructure, cable splicing, and
construction of transition stations.
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ATTACHMENT BB-4
LIST OF IPC’S PROPOSED SITE CERTIFICATE CONDITIONS
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